Aortic valve replacement following an earlier coronary artery bypass grafting (CABG) procedure is fairly common. When this situation occurs, the type of valve dysfunction is usually stenosis (with or without regurgitation), and whether it was missed at the time of the earlier CABG or developed subsequently is usually unclear. We attempted to determine the survival in patients who had had aortic valve replacement after 2 previous CABG procedures. We describe 12 patients who had aortic valve replacement for aortic stenosis; rather than one previous CABG operation, all had had 2 previous CABG procedures. Only one patient died in the early postoperative period after aortic valve replacement, and the remaining 11 were improved substantially: all have lived at least 11 months, and one is still alive at over 101 months after aortic valve replacement. Aortic valve replacement remains beneficial for most patients even after 2 previous CABG procedures.
Aortic valve replacement following an earlier coronary artery bypass grafting (CABG) procedure is fairly common. When this situation occurs, the type of valve dysfunction is usually stenosis (with or without regurgitation), and whether it was missed at the time of the earlier CABG or developed subsequently is usually unclear. We attempted to determine the survival in patients who had had aortic valve replacement after 2 previous CABG procedures. We describe 12 patients who had aortic valve replacement for aortic stenosis; rather than one previous CABG operation, all had had 2 previous CABG procedures. Only one patient died in the early postoperative period after aortic valve replacement, and the remaining 11 were improved substantially: all have lived at least 11 months, and one is still alive at over 101 months after aortic valve replacement. Aortic valve replacement remains beneficial for most patients even after 2 previous CABG procedures.
T he most common cardiac operation, of course, is coronary artery bypass grafting (CABG), and the second most common is aortic valve replacement (AVR) for aortic stenosis (AS). Most commonly, each of the procedures is performed at separate times, but occasionally they are done at the same time. In the last 12 years, we have encountered 12 patients who had 2 isolated CABG operations followed by a third median sternotomy to replace a stenotic aortic valve with or without a third CABG procedure. This report focuses on these 12 patients to evaluate the outcome after the third operation.
METHODS
Th e cardiovascular computer database (Apollo Advance C/S, version 4.2.13, LUMEDX Corp., Oakland, CA) of Baylor University Medical Center at Dallas (BUMC) was searched for patients who had had isolated CABG and later AVR. From 1997 through 2009 (12 years), 172 patients were found (Figure 1) . In 159 patients, 1 previous isolated CABG procedure had been performed; in 12 patients, 2 previous isolated CABG procedures had been performed; and in 1 patient, 3 isolated CABG procedures had been performed before AVR with or without an additional CABG at the time of the AVR. Th is study focuses on the 12 patients who had 2 previous CABG operations before AVR, which, in all cases, was for AS with or without another (third) CABG procedure.
In all 12 patients, the AVR was done at BUMC. The first CABG operation was performed at outside hospitals in 9 patients, and the second CABG was performed at outside hospitals in 8 patients. Attempts to retrieve clinical records from the other hospitals where the fi rst and second CABG procedures were performed were not successful. Of the 2 patients (#4 and #5 in the Table) who had both fi rst and second CABG procedures at BUMC, both had small (16 mm Hg in #4 and 8 mm Hg in #5) peak systolic pressure gradients between the left ventricle and aorta at the time of the second isolated CABG procedure. Neither of these 2 patients had a transvalvular gradient across the aortic valve at the time of the fi rst CABG.
Th e operatively excised aortic valves were weighed (WCR) and photographed (JMK). The Social Security Death Index and/or the telephone were utilized for follow-up.
RESULTS
Pertinent fi ndings in the 12 patients are summarized in the Table. Th eir ages at the fi rst CABG ranged from 40 to 72 years (mean 54 ± 11; median 55). Ten were men. Th e interval from the fi rst CABG to the second isolated CABG ranged from 1 to 14 years (mean 7 ± 5; median 8.5). Th eir ages at the second CABG ranged from 50 to 76 years (mean 61 ± 10; median 60). Th e interval from the second isolated CABG operation to the AVR (with or without a third CABG) ranged from 2 to 22 years (mean 10 ± 5; median 9). Th e ages at the time of AVR (third operation) ranged from 58 to 84 (mean 71 ± 8; median 71). Th e peak systolic pressure gradients (8 patients) between the left ventricle and aorta just before AVR ranged from 31 to 72 mm Hg (average 47 ± 16; median 40). Th e aortic valve areas (11 patients) just before AVR ranged from 0.60 to 1.50 cm 2 (average 0.93 ± 0.26; median 0.96). Th e left ventricular ejection fraction before AVR (11 patients) ranged from 15% to 60% (mean 43 ± 13; median 45). Th e operatively excised aortic valve was congenitally bicuspid in 6 patients and tricuspid in 6 patients (Figure 2) . Th e weights of the excised aortic valves ranged from 0.85 to 4.29 g (mean 2.08 ± 0.99; median 2.00 [normal about 0.50 g]). Th e body mass indexes in the 12 patients at the time of AVR ranged from 21 to 32 (mean 27 ± 3; median 27).
Bioprostheses were used for AVR in 8 patients and mechanical prostheses (St. Jude Medical) in 4 patients.
Pump time during AVR with or without CABG ranged from 83 to 206 minutes (mean 125 ± 37; median 119); aortic cross-clamp time ranged from 41 to 122 minutes (mean 76 ± 27; median 68). Th e length of stay postoperatively in the hospital after AVR ranged from 5 to 53 days (mean 17 ± 14; median 13).
One patient (#4) died within 1 month of AVR. Five others died a mean of 47 ± 35 months (median 47) after AVR. Th e 6 surviving patients (as of April 2010) have lived so far from 11 to 101 months (mean 40 ± 34; median 30). Two of the 6 surviving patients are in New York Heart Association functional class I; 3 patients are in class II; and the sixth patient has a malignant cancer.
DISCUSSION
Th e 12 patients described herein had AVR for AS following 2 previous CABG operations. Whether or not some degree of AS was present before either the fi rst or second isolated CABG procedure is unclear except in the 2 patients who had had an earlier CABG at the same hospital, namely BUMC, where the AVR was performed. Despite the 2 previous CABG procedures before the AVR, all but 3 of the 12 patients were improved by the AVR (with or without a third CABG at the time of the AVR) and lived >11 months with a reasonable quality of life.
Th ere have been many reports of AVR following previous CABG (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) . Only 2 of these 11 reports, however, mentioned patients who had had 2 previous presumably CABG procedures before AVR. Odell and colleagues (4) described AVR after CABG in 145 patients, and 4 (3%) had had 2 CABG operations with or without simultaneous mitral valve replacement before the AVR. Outcomes in these 4 patients, however, could not be discerned. Byrne and associates (7) described 94 patients who had AVR after an earlier CABG procedure: 85 had a single earlier CABG, and 9 had 2 or 3 previous "cardiac procedures," presumably CABG. Again, the outcomes in these 9 patients compared to the other 85 patients could not be discerned.
